dicated by the letter f. While this result could have been due to chance alone, it suggests that the two characters may possibly be linked, or may both be manifestations of the flexed gene since flexed tail occasionally produces normal overlaps.
Since we have shown that hydrocephalus is due to a recessive gene which is lethal in the homozygous form, all of the litters in which hydrocephalics have appeared must have been produced by heterozygous parents. Hence data upon all of these litters may be combined for statistical purposes. When this is done a ratio of 47 normals to 12 hydrocephalics is obtained. This is a deficiency of 2.75 =-2.24 from the number of hydrocephalics (14.75) expected for a mendelian recessive.
Histological and embryological investigations of this character are under way and will be reported later together with a more complete account of its inheritance. Communicated October 14, 1932 From the data obtained in the experiment designed to test the effect of different temperatures on the instability of the gamma-3 gene it was evident that the number of mosaics was approximately the same in females which were diploid for the miniature-3 gamma gene and in males which were haploid for the same gene.' The experiments to be described in this paper were made to ascertain the comparative rate of instability of the gamma gene in males and females, both in the homozygous and in the heterozygous condition.
RATE OF INSTABILITY OF MINIATURE
Material.-Miniature-gamma of this experiment came from the same line as that used in the temperature experiment. That line had been inbred for about 70 generations, mostly through mass matings. Miniature-3 beta line had 17 generations of brother-sister inbreedings which were followed by 35 generations of mass matings. The miniature-i forked stock was propagated by mass matings for seven years, viz., for more than one hundred generations.
Methods.-The miniature-3 gamma gene reverts into its wild-type allelomorph in somatic tissue and the changes, which occur during the development of the wings, produce wild-type regions on the miniature wing. VOL. 18, 1932 GENETICS: M. DEMEREC 657
The frequency of reversions is suc.h that about 0 f. fl l nine per cent of the flies have mosaic wings g c co and usually not more than one wild-type spot is present on the wing of a mosaic fly. The number of the wild-type regions in a X X x population indicates the frequency with which $ the gene changed. In this paper the frequency .
is expressed in number of mosaic spots found on one hundred flies. By examining the wing under 40.8 X magnification and using weak v light reflected from the sub-stage mirror through oo the wing it has been possible to detect minute wild-type regions and thus to include in the a.* w Z counts practically all mosaic spots. In case of the unstable white pericarp of maize, however, Emerson3 found that the rate of change of heterozygous gene is much higher than the rate of change when the gene is homozygous. This unexpected behavior is, at least partly, accounted for as being due to the effect of modifying factors which are introduced in the material when crosses are made to get the heterozygous females.
The results of experiments reveal a difference in the instability of the miniature-3 gamma gene when located in a male and when located in a female. The rate of change is approximately twice as high in males as it is in females.
It is known that the rate of instability of unstable genes may be readily influenced by several genes.4 Unstable gene, therefore, is easily affected by its internal environment. Various genes may produce physiological conditions in the cell which make the gene more or less unstable.
It is possible that the difference in the physiological condition of the cell of a male and a female may be responsible for the difference in the instability of the gene in the two sexes. It is, however, equally possible that this difference has nothing to do with the sex but is the result of the female being diploid and the male haploid for the X-chromosome. In case of the unstable reddish, for example, it has been observed that the gene is stable in males and that it becomes unstable in females only when it is in the heterozygous condition. Since triploids are as yet unknown in Drosophila virilis it is impossible at present to study the effect of additional chromosomes on the instability of the miniature-3 gamma gene and to obtain in this manner evidence which would make it possible to decide which of the two above-mentioned possibilities is more probable.
That maternal cytoplasm does not affect the instability of the gamma gene is indicated by the fact that the reciprocal crosses gave similar results. The possibility of modifying factors influencing results is also eliminated since crosses with two constant miniatures from unrelated sources gave similar results.
Summary.-Instability of miniature-3 gamma was studied in males and in homozygous and in heterozygous females.
The number of mosaic spots per one hundred individuals was as follows: males 9.92 i 0.31, heterozygous females 4.51 = 0.34, homozygous females 9.54 L 0.32.
The rate of change of the gene, therefore, is twice as high in males as it is in females. In females the rate of instability per gene is the same in homozygous and in heterozygous conditions.
